Enhancement of [3H-methyl]thymidine incorporation and replication of rat chondrocytes grown in tissue culture by plasma, tissue extracts and vasopressin.
A pituitary mitogenic peptide, which stimulates cellular replication of a variety of cells maintained in tissue culture, has been identified by other investigators. To study this mitogenic substance, we developed an assay to measure mitogenic substances utilizing fetal rat chondrocytes grown in monolayer culture. Mitogenic activity of added test substances was determined by [3H-methyl]thymidine incorporation into trichloroacetic acid insoluble cell products and increase in total cell number after 24 h exposure. Extracts of whole pituitary glands were more potent in stimulating these cellular indices than either those of liver or muscle, confirming that the chondrocytes are sensitive to the described mitogen. Identically prepared extracts of either anterior or posterior pituitary lobes were mitogenic indicating the presence of two or more mitogenic substances in crude pituitary extracts. Synthetic lysine vasopressin and a beef pitressin concentrate stimulated thymidine incorporation into chondrocytes in the absence of calf serum and this effect was additive to that of calf serum, suggesting that the mitogenic substance of posterior pituitary extracts was vasopressin. The maximum effective dose of vasopressin leading to an increase in either thymidine incorporation or total cell number was between 100 to 500 pg/ml, and as little as 50 pg/ml of hormone elicited an increase in total cell number. The mitogenic effect of both vasopressin and calf serum on chondrocytes was partially inhibited by 1 X 10(-4)M N, O'dibutryl cyclic adenosine 3',5' monophosphate suggesting that cell division of chrondrocytes may be under tonic control by the andenylyl cyclase system. We conclude that vasopressin is a potent mitogen for chondrocytes maintained in tissue culture and its presence must be rigorously excluded in evaluating mitogenic activity of pituitary or serum concentrates.